Background: Use of tobacco is the leading preventable cause of death in the United
Introduction
In the United States, tobacco smoking represents the leading preventable cause of death. 1, 2 Nearly one-third of all cancer-related deaths are attributable to tobacco use. [1] [2] [3] The health burden of tobacco use is not equally distributed: Racial and ethnic minorities who smoke and have lower levels of education, income, and occupational status disproportionately experience tobacco-related disease burden and illness. 4 Examples of tobacco-related disparities include exposure to tobacco smoke, current patterns of use and cessation, subsequent health consequences among specific population groups, capacity and infrastructure, and access to resources. 4 Attention to tobacco-related health disparities has been growing, and the number of priority populations has extended beyond racial and ethnic minorities to include individuals of low socioeconomic status as well as sexual minorities (lesbian, gay, bisexual, and transgender). 5 In addition, those in the tobacco-related health disparities field have moved beyond descriptive studies and have begun to develop and test interventions to help reduce smoking among these vulnerable populations. 6 Although tobacco use contributes to the presence and exacerbation of health disparities with respect to health outcomes such as stroke, diabetes, and coronary heart disease, this paper specifically focuses on the association between tobacco use and cancer. 7 Unique challenges and circumstances also exist at different points along the cancer care continuum that contribute to the larger cancer burden experienced by ethnic/racial minorities and underserved populations (Fig) . 3, 4, [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] 
Cancer Prevention
Evidence suggests that cigarette smoking is associated with increased risks of developing oropharyngeal, laryngeal, esophageal, tracheal, bronchial, lung, stomach, liver, pancreatic, kidney, ureteral, cervical, bladder, and colorectal cancers as well as acute myeloid leukemia.
1,2 Thus, decreasing rates of tobacco initiation, as well as increasing smoking cessation rates, are important steps for cancer prevention. To further our understanding of tobacco initiation and maintenance among racial/ethnic minorities and individuals of lower socioeconomic status, it is important to consider environmental and social contextual influences. 9 
Environmental Influences
Tobacco-control policies, such as smoking restrictions, can be effective at reducing tobacco initiation, use, and related health care costs. 2 Despite progress on reducing the amount of exposure to second-hand smoke via smoke-free restrictions in public places, disparities in workplace policies can create or exacerbate tobacco-related disparities in racial/ethnic minority and underserved populations. 28 For example, those who smoke and are employed in blue-collar or service occupations are more likely to work in environments that permit smoking. 29 In addition to the potential health outcomes of increased exposure to second-hand smoke, less-restrictive policies may serve to maintain smoking behavior. Compared with workplaces that do not have smoking restrictions, workplaces that prohibit smoking result in fewer cigarettes smoked, greater cessation attempts, and more quitting successes among employees. 30 Research also suggests that lack of self-imposed smoking restrictions in the home contributes to greater maintenance of smoking behavior, whereas the adoption of smoke-free restrictions results in greater cessation ability. 31 Individuals who smoke, have a lower socioeconomic status, and are African American are less likely than non-Hispanic whites to impose smoking bans in the home and automobile; thus, environmental exposure in these settings is an additional barrier to consider. [10] [11] [12] [13] Disproportionate exposure to tobacco smoke is also a public health issue among residents of multiunit housing properties who may be exposed to second-hand smoke due to shared air between units and poor ventiliation. 32 Residents of subsidized housing also experience high levels of stress, which can impact smoking behavior.
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Targeted Marketing
Another key factor that influences the initiation and maintenance of tobacco smoking among low-income 
Key Factors Influencing Disparities at Each Point
Environmental influences contribute to smoking, exposure to second-hand smoke [9] [10] [11] [12] [13] Targeted tobacco marketing creates vulnerability 14 Perceived stress/ discrimination leads to more smoking 15, 16 Validated smoking cessation options lacking for minorities 20 African Americans have highest lung cancer incidence compared to all other racial and ethnic groups 21
Racial and ethnic minorities more likely to be diagnosed at more advanced-stage disease 23 Potential unequal implementation of cancer screening guidelines 8, [17] [18] [19] Multiple negative effects of continued smoking on cancer outcomes 3, 22 Low representation of racially/ethnically diverse patients with cancer in cessation trials 26, 27 Lack of education, training, and infrastructure for providers to implement smoking cessation into clinical care 4, 24, 25 Cancer Survivorship Cancer Diagnosis Cancer Prevention and racial/ethnic minority populations is targeted tobacco marketing. 2 The tobacco industry uses targeted marketing and promotions to reach ethnic/racial minorities, sexual minorities, and low-income communities. 2, 14 Examples of these industry efforts include a greater presence of tobacco billboards in specific neighborhoods and the targeted marketing of menthol cigarettes.
14 In a systematic review, the presence and quantity of tobacco marketing at tobacco retailers were examined by neighborhood characteristics such as race, ethnicity, and socioeconomic status.
14 The results suggested that lower-income neighborhoods are exposed to more tobacco marketing, and the amount of marketing of menthol products is higher in both urban neighborhoods and communities with larger numbers of African American residents.
14 Among neighborhoods with a greater proportion of Hispanic residents, no observed increase in tobacco marketing was seen (possibly due to cultural reasons).
2,14
Perceived Stress and Social Discrimination Racial/ethnic minorities and low-income individuals report higher levels of perceived stress, which is defined by the degree to which individuals perceive circumstances in their life as stressful. 15, 34 Elevated levels of stress may can be attributed to several factors such as lower wages, more daily hassles, and stressful life events. 15, 35 Social discrimination is also a commonly perceived stressor among African Americans and Latinos. 34 Perceived levels of stress and social discrimination have been associated with cancer burden and tobacco smoking. 2 The prevalence of tobacco smoking is higher among individuals who perceive greater rates of discrimination. 16 For example, compared with nonminority individuals, lesbian, gay, bisexual, and transgender individuals are more likely to experience stressors such as discrimination and stigma and have a higher smoking prevalence rate (between 24% and 45%). 36 In addition, an inverse relationship has been observed between perceived levels of stress and rates of smoking cessation. 37 A primary mechanism through which stress may influence smoking behavior is via negative-affect management. 34 Although tobacco smoking may not actually reduce stress (except for nicotine withdrawal-related stress), if those who smoke believe that smoking reduces stress, then that belief will motivate smoking -ie, smoking is often used as a coping strategy for dealing with stress, and, as stress increases, so does smoking. 38 The relationship between negative affect and smoking has been well documented. 39, 40 The greater perceived level of stress among racial/ethnic minorities and lowincome populations, as well as the robust relationship between stress and smoking, remains an important factor to assess and consider in the development of targeted interventions for underserved persons who smoke.
Secondary Prevention
To work toward eliminating tobacco-related cancer disparities, we must add to our understanding of social and environmental factors that influence tobacco use among underserved populations so that primary prevention strategies to prevent smoking initiation may be implemented. Equally important are secondary prevention strategies that seek to develop effective smoking cessation interventions to help those who have started smoking. Several evidence-based treatments exist for treating tobacco dependence. Clinical practice guidelines from the US Public Health Service summarize these treatments and describe a brief intervention model called the 5 As 8, 41 : ask about tobacco use, advise to quit smoking, assess interest in quitting smoking, assist in quitting smoking via counseling and pharmacotherapy, and arrange follow-up. These recommendations apply to a broad population of persons who smoke and include those from all racial and ethnic groups, individuals with low socioeconomic status, those with limited formal education, those who are hospitalized, and those who identify as lesbian, gay, bisexual, or transgender. 41 Despite the applicability of these guidelines for diverse populations, the unequal implementation of these guidelines has been documented. 8, [17] [18] [19] Among those who smoke, Hispanics and those with low socioeconomic status are less likely to receive advice and assistance from their health care professional about smoking cessation compared with non-Hispanic whites and those with higher socioeconomic status, respectively. [17] [18] [19] Access to evidence-based smoking cessation methods is also lacking for individuals with limited or no English proficiency. 42 The absence of readily available, Spanish-language, evidencebased materials has been cited as a key barrier to the ability of primary care physicians to assist with smoking cessation.
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Targeted Smoking Cessation
The US Public Health Service guidelines for evidence-based smoking cessation interventions apply to all racial and ethnic minorities. 8 However, important differences exist between racial/ethnic minorities and whites that warrant research on the effectiveness of smoking cessation interventions. 44 The smoking prevalence rate for non-Hispanic whites (18.2%) is comparable with that seen in African Americans (17.5%) but is lower for Hispanics (11.2%). 45 However, smoking prevalence varies by cultural subgroup; for example, the smoking prevalence among individuals of Puerto Rican and Cuban descent exceeds 30%. 46 Moreover, racial and ethnic minorities are disproportionately represented in lower-income categories, where smoking prevalence is highest. 45 Several notable differences in smoking behavior patterns also exist among different groups. Although smoking prevalences among African Americans and non-Hispanic whites are comparable, African Americans start smoking at a later age, are more likely to smoke menthol cigarettes, and smoke fewer cigarettes per day on average. 3, 47, 48 Despite lower daily rates of smoking among Hispanics and African Americans compared with non-Hispanic whites, racial and ethnic minorities who smoke have greater difficulty quitting smoking. 49 Cultural factors and acculturation must be taken into account, because those who are more acculturated are more likely to smoke and have lower odds of sustaining cessation. 46 Limited interventional research has also been conducted with American Indians and Alaska Natives, who have the highest rates of tobacco use -including both ceremonial and commercial tobacco use. 5, 45 Benowitz et al 50, 51 also reports that differences may exist in the genetics and physiology (eg, how fast nicotine is metabolized) among racial and ethnic groups that warrant the evaluation of specific smoking cessation interventions among these groups, rather than assuming equivalent rates of efficacy across groups. This concept is relevant given that most clinical trials for smoking cessation medications include few minorities who smoke. 50 Narrative and meta-analytic reviews of smoking cessation interventions have been conducted for racial and ethnic minorities who smoke. 44, [52] [53] [54] One comprehensive and narrative review included 64 studies involving African Americans, Latinos, American Indians, Asians, and Pacific Islanders who smoked. 44 Pharmacotherapy, behavioral interventions, and community interventions for smoking cessation were examined. The authors concluded that existing data support the use of pharmacotherapy treatments for smoking cessation among African Americans, Latinos, and Hispanics who smoke. 44 Specifically, nicotine patches, nicotine nasal sprays, and bupropion were effective in African Americans who smoke, whereas the nicotine patch alone was effective for Hispanics who smoke. 44 Nicotine gum has not demonstrated efficacy in 3 studies with African Americans who smoke, and trials have not been conducted with nicotine lozenges, inhalers, or combination nicotine-replacement therapy. 44 Regardless of the outcomes of efficacy trials, real-world effectiveness and use of pharmacotherapy must be considered. Qualitative research conducted by Fu et al 55 with minorities who smoke (African Americans, American Indians, and Southeast Asians) revealed that knowledge is lacking about how pharmacotherapy works as well as the skepticism regarding the effectiveness of smoking cessation. These beliefs may explain the low utilization of pharmacotherapy among racial and ethnic minorities who smoke. 56 Further research on the beliefs and barriers of racial and ethnic differences regarding pharmacotherapy may aid in the development of strategies to increase use of cessation methods.
Tested 57 found that African Americans who smoked and received group-based cognitive behavioral therapy to help them quit smoking had higher cessation rates than African Americans who smoked and were involved in a general health education group that controlled for contact and intensity. In addition to support for group therapy, researchers concluded that individual counseling (in-person and on the telephone) was effective for aiding smoking cessation among racial and ethnic minorities. 44 Some research has focused on the development of culturally adapted smoking cessation interventions that take into account unique cultural characteristics. 44 However, little research has been conducted to evaluate the effectiveness of culturally adapted or culturally specific interventions compared with generic interventions. Select studies conducted with African Americans who smoke have been mixed. 20, [58] [59] [60] [61] [62] One study found evidence of a greater level of interest and attention for culturally specific materials, yet readiness to quit and cessation attempts were greater for the standard materials. 58 By contrast, a study conducted with African Americans who smoke found greater rates of smoking abstinence at a 12-month follow-up period among participants who received culturally tailored materials than those who received standard materials. 59 Other studies have also demonstrated the benefits of culturally tailored interventions for Hispanics who smoke. 60, 61 Overall, researchers have reported that study participants are generally accepting of interventional materials that include information about cultural adaptation, yet additional research is needed to determine whether such cultural tailoring is superior to standard materials to improve smoking cessation rates among minorities.
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Cancer Diagnosis
Higher rates of cancer morbidity and mortality are evident among racial/ethnic minorities and those with low socioeconomic status. 21 Several pathways exist in which the relationship between tobacco and cancer health disparities can present. A higher risk of tobaccorelated cancers among persons who smoke and have low incomes could, in part, be a function of higher smoking prevalence rates. Although the overall prevalence of smoking has declined to 16.8%, low-income individuals who smoke (ie, household income below the poverty level) have a smoking prevalence rate of 30.4%. 63 Other pathways are less clear. Referred to as the "smoker's paradox," African Americans smoke fewer cigarettes per day and are less likely to smoke daily, yet they have higher rates of lung, esophageal, and oral cancers than non-Hispanic whites who smoke. 64 
Disparities in Lung Cancer
Lung cancer is the leading cause of cancer-related deaths in the United States, and 80% of these deaths are attributable to cigarette smoking. 2 African Americans have the highest lung cancer incidence and mortality rates compared with all other racial and ethnic groups. 3, 21 Risk factors for poor cancer outcomes have been attributed to several factors such as treatment access and lower socioeconomic status, as well as smoking-related factors. 22 The disproportionate burden in lung cancer risk among African Americans cannot be explained by a greater number of cigarettes smoked. 64 However, a distinguishing smoking behavior among African Americans who smoke, which may aid in explaining disparate disease outcomes, is that African Americans are more likely to smoke menthol cigarettes than whites. 3 As part of the 2009 Family Smoking Prevention and Tobacco Control Act, the Tobacco Products Scientific Advisory Committee of the US Food and Drug Administration was tasked with submitting a report on the impact of menthol. 65 Findings from that report suggest that little evidence exists to demonstrate that menthol contributes to greater disease risk; however, menthol cigarettes may have more addictive qualities than nonmenthol cigarettes, which could contribute to low rates of smoking cessation. 3, 65 Menthol also has cooling and anesthetic effects that reduce the harshness of cigarette smoke. 65 Use of menthol cigarettes is also associated with increased initiation and progression to cigarette smoking and difficulty quitting smoking. 65 Based on these findings, the Tobacco Products Scientific Advisory Committee concluded that no longer selling menthol cigarettes would be of a public health benefit. 65 However, more research is needed to further examine the potential role that menthol plays in the unequal disease burden experienced by African Americans. 3 Specifically, as noted by Alexander et al, 64 research is needed on examining additional pathways such as the role of taste sensitivity and the effects of menthol on cellular mechanisms and subsequent disease processes.
Role of Beliefs About Lung Cancer
Research suggests that beliefs about lung cancer may differ by race/ethnicity. Compared with whites, African Americans have lower perceived notions of risk for lung cancer and are more likely to doubt the relationship between lung cancer and behavior. 66, 67 African Americans also have demonstrated greater skepticism regarding surgical treatment for lung cancer. 68, 69 Moreover, the belief that exposure to air during surgery can cause the tumor to spread and fatalistic beliefs (eg, "If I have lung cancer, I believe it was meant to be") may serve as barriers to accepting surgical intervention among racial and ethnic minorities. 68, 69 These findings underscore the need to understand perceptions of lung cancer by race/ethnicity to identify potential barriers to smoking cessation and lung cancer treatment.
Challenges in Screening
Based on evidence from the National Lung Cancer Screening Trial, low-dose computed tomography for lung cancer screening provides an opportunity to reduce the rate of lung cancer mortality. 70 A concern raised by Holford et al 71 is that the 30 pack-years' eligibility criteria required by the US Preventive Services Task Force and Centers for Medicare & Medicaid Services may result in fewer screenings for African American men who smoke and have fewer pack years. African Americans have also been found to be more reluctant to get screened for lung cancer due to fear of the disease. 66 Thus, it is possible that unequal implementation of newer screening modalities and heightened fears of disease may broaden cancer disparities.
Head and Neck Cancers
Tobacco use is a major risk factor for the development of head and neck cancers: 75% of all head and neck cancers are attributable to tobacco and alcohol use. 72 Molina et al 23 examined survival rates of head and neck cancers based on race/ethnicity and socioeconomic status. Their findings suggested that, compared with non-Hispanic whites, African Americans were diagnosed with head and neck cancers at a younger age and at more advanced-disease stages. 23 In addition, the average survival time for African American patients was significantly lower than whites (21 vs 40 months). 23 Poor survival outcomes in African Americans were observed despite the lack of difference in the frequency of smoking. Living in an area of high poverty was found to be an independent predictor of worse outcomes. 73 Poor cancer outcomes among patients from impoverished communities has also been attributed to lack of access to health care, decreased likelihood of insurance coverage, and advanced disease at presentation. 73 Among Hispanics and Latinos, incidence and mortality rates of head and neck cancers are lower than both African Americans and non-Hispanic whites. 74 
Cancer Survivorship
Once an individual who smokes has been diagnosed with cancer, he or she may mistakenly believe that it is too late to quit smoking; however, a growing body of research suggests that patients with cancer who continue to smoke are at risk for several adverse health outcomes. 1 The 2014 report of the US Surgeon General concluded that sufficient evidence has accumulated to infer a causal relationship between individuals with cancer who smoke cigarettes and cancer survivors for both all-cause mortality and cancer-specific mortality. 1 Evidence also suggests that continued smoking results in an increased risk for second primary cancers known to be caused by cigarette smoking, and, although this evidence is insufficient to infer a causal relationship, an association does exist between cigarette smoking and risk of cancer recurrence, poor response to treatment, and increased rates of cancer treatment-related toxicity.
1 Because racial and ethnic minorities are more likely to be diagnosed with late-stage tobacco-related cancers, it is possible that they could be particularly vulnerable to the adverse effects of continued smoking. Park et al 22 reported that smoking cessation represents a modifiable risk factor that could result in better treatment outcomes in African Americans with lung cancer by improving rates of treatment efficacy and quality of life. Given the strong associations between continued smoking and cancer outcomes, organizations such as the American Society of Clinical Oncology and American Association for Cancer Research have called for smoking cessation assistance to be provided to cancer survivors. 75 The National Comprehensive Cancer Network also established practice guidelines for smoking cessation that call for all patients with cancer to receive evidence-based smoking cessation interventions.
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Implementation of the 5As model for a brief cessation intervention has been suboptimal in the oncology setting. 8, 24, 25, 77 Although the "ask" and "advise" steps are often implemented, the remaining 3 steps are not routinely completed. 8, 24 A review of members of the American Society of Clinical Oncology reported that 44% of its members surveyed said they discuss medication options for smoking cessation, and 39% said they provided smoking cessation treatment. 24 These findings coincide with patient reports of low levels of cessation assistance provided by oncology specialists. 77 Because racial and ethnic minorities who smoke are generally less likely to receive assistance from their physicians in quitting smoking, it is plausible that this assistance may also not occur in the oncology setting. 18, 19 Perceptions of inadequate training in tobacco cessation interventions and low rates of self-efficacy in helping patients to quit have been cited barriers to cessation support by health care professionals. 24 These findings suggest a need for improved education and training of health care professionals to better convey the rationale for smoking cessation and to develop strategies to implement smoking cessation into clinical care. In the absence of health care professional training, and taking into consideration the constraint of time, an alternative ask-advise-refer model may be more feasible to implement. 25 This model involves asking about tobacco use, advising the patient to quit, and then referring the patient to existing, evidence-based resources (eg, national tobacco quit line [800-QUIT-NOW]).
Despite the importance of quitting smoking for individuals with cancer, few clinical trials of smoking cessation have been conducted in this population. In a systematic review and meta-analysis, 10 randomized controlled trials and 3 prospective cohort studies were evaluated. 26 Studies included a range of nonpharmacological (eg, counseling, self-help) and pharmacological (eg, nicotine-replacement therapy) interventions. 26 Overall, findings indicated that tobacco cessation interventions in the oncology setting were not significantly different from usual care, suggesting the need for additional research to enhance smoking cessation among patients with cancer. 26 Although a single smoking cessation trial demonstrated feasibility of recruiting African American patients, most smoking cessation trials conducted in the oncology setting have had low representation of racially and ethnically diverse patients. 26, 27 To our knowledge, cessation interventions are not available and have not been tested in Spanish-speaking patients. Thus, as new interventions are developed and tested in the oncology setting, the inclusion of racial and ethnic minorities is imperative to extend the generalizability of findings and reduce tobacco-related cancer disparities.
Conclusions
Racial and ethnic minorities experience shared social and environmental contextual factors that impact the initiation and maintenance of smoking, and the potential for tobacco-related health disparities exist at each point of the oncology care continuum. Thus, a comprehensive strategy for reducing health disparities must call for future research efforts at each of these points.
Health disparities exist in the incidence and mortality of the 2 most strongly associated tobacco-related cancers, namely lung and head and neck cancers. 2, 3, 21, 23, [72] [73] [74] Future research is needed to elucidate the causes of these disparities. As new cancer screening tools become available, attention must be paid to prevent the widening of health disparities due to unequal implementation.
Overall rates of smoking cessation tend to be lower among racial and ethnic minorities. 46, 49 Culturally adapted interventions are more acceptable 44, 46 ; however, research has not yet supported their effectiveness when compared with standard materials. 55, 61 Future research efforts should be directed at increasing the use of treatment and greater rates of efficacy in these vulnerable populations. Individuals with cancer must also be provided with cessation assistance and interventions aimed at helping them quit smoking to improve cancer outcomes. 75, 76 Additional education and training are needed for oncologists so they can begin to understand the impact of continued smoking for patients as well as to increase their comfort level for providing smoking cessation treatment to their patients who need it. 25 Due to the disproportionate disease burden experienced by African Americans and other underserved populations who smoke, future trials on smoking cessation interventions must include diverse racial and ethnic patient populations and those cessation tools should be validated for use in all vulnerable patient populations. 3, 26, 27 
